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Sw giong va khac nhau trong cac phién bén ciia
UBC va IBC-2000

T Két CAu Wiki

Tinh toan tai trong dong dat twong dwong tic dung 1én cong trinh nha: Sy gidng va khac nhau
trong cac phién ban ciia UBC va IBC-2000

Trong céc phién ban cua tiéu chuan UBC thi cong thirc qui dinh vé sy phan bd cia tai trong ngang tinh
trong duong (equivalent static lateral forces) tac dung 1én cong trinh nha 1a khong thay doi. Tai trong
ngang duoc gia dinh tac dung & cdc mirc san cua cong trinh nha va thuong thi cang 1én cao (cang gan
v61 mai) thi gia tri cua n6 cang 1on. Hon nira mot lye tap trung F, dugc quy dinh dat thém ¢ mirc san mai
khi chu ky dao dong riéng co ban ctia hé két ciu T (fundamental natural period of VIbratlon) 16n hon 0,7
glay Trong trudng hop dic biét khi trong lugng va chiéu cao cia cac tang nha la gidng nhau thi sy phan
bd cia tai trong ngang tuong duong s& c6 dang hinh tam giac nguoc néu chu ky dao dong T nhé hon
hodc bang 0.7 gidy (F;=0), va c6 dang hinh tam giac ngugc cdng thém mat lyc tap trung ¢ trén dinh
méi (F, > 0) néu chu ky dao dong T 16n hon 0.7 gidy.

Vé cong thirc dé tinh toan luc cat nén (base shear force) hay d6 16n cua luc dong dat trong dwong tac
dung 1€n cong trinh nha thi c6 sy thay doi nhu sau.

Trong UBC-91 va UBC-94 thi lyc cit nén dugc tinh 1a
Vy,=C.W=C/R,.W=ZLC.W/R (cong thirc 1)

Trong d6 C = 1,258/T().

Trong cong thirc trén thi

C, = h¢ s0 luc cat nen (base shear coefficient) hay c6 y nghia la ty s gitra gia toc twong duong

clia song dong dét tac dung 1én cong trinh va gia toc trong trudong (acceleration of gravity, g =
9.807 m/s?),

s T=chu ky dao dong ri€ng co ban (bac mot),

n Z hé sé ving dong dét (0. 075 cho vung 1; 0,15 cho vang 2A; 0,2 cho vung 2B; 0,3 cho vung 3;
va 0,4 cho vung 4. C6 1& mot s6 ving dong dat ctia Viét Nam c6 thé coi twong tmg voi ving 1,
2A, hay 2B),

m [=h¢ so tam quan trong cua cong trinh,

= W =tong trong luong nha,

= R =héso glam tai cia két cAu chay déo,

= S =hé sb nén dat (day 1a hé s6 kho xac dinh nhét, va mdi nude tao ra nhitng céi riéng).

V& y nghia va gié tri thuc hanh cta cac thong s trong cong thirc tinh toan luc cit nén da duoc néi rd
trong tiéu chuan.

Van dé anh hudng cua nén dat (hé sb nén S) trong viée tinh toan luc cit nén di dugc xem xét va quy
dinh trong thuc hanh tir UBC-76. Trong thoi glan do th1 hé s6 S dugc tinh toan phu thudc vao ti s0 T/T|
trong d6 T = chu ky dao dong riéng co ban ciia két cau va T, = chu ky trdi cia nén dat (characteristic
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site period). Gia tri thyc hanh tinh toan cua h¢ s6 S trong UBC-76 di duoc qui dinh tir 1 dén 1.5. Viéc
xac dinh hé sé S phy thudc vao ty sb T/T da duoc dung cho dén UBC-85.Trong UBC-85 thi mot
phuong phap méi khac dé xéac dinh hé s6 S da dong thoi duoc sir dung. Thay vi phy thudc vao ti s6 T/Ts
thi hé s6 S trong phuong phap méi nay da duge xac dinh duya trén 3 loai nén dét (soil profile types) dugc
phan loai 1a rock, deep soil, va soft soil, trong g v6i cac hé s6 S1=1. 0,82=12,vaS3=15. Phuong
phap moi nay (dua trén viéc phan loai nén dat, thay vi phu thudc vao ti s6 T/Ts) da duoc duy tri va phat
trién thém & cac phién ban tiép theo nhu UBC-88, UBC-91, UBC-94, va UBC-97. Nhung cang & cac
phién béan sau thi viéc phan loai va tinh toan cang chi tiét va c6 phan "an toan" hon.

Hién nay khai niém T chu ki dac trung dia hinh (characteristic site period) van dang dugc mot s6 ngudi
quan tim dé nghién cu'u Ve su khuéch dai dao dong cua hé mot bac tu do (single-deg ree- -of- freedom
system) 1am viéc phi tuyén so v6i hé 1am viée tuyén tinh. Két qua nghién ctru di chi ra rang hé sb
khuéch dai dao dong (displacement amplification factor) 14 kha 16n (16n hon 1) khi T/T nho hon 1 (hay
T<T hay=1..)

So v6i UBC-85 thi @ UBC-88 c6 phén loai thém mét loai dat méi c6 tén 1a very deep soft soil, va hé sb
nén dat tuong Gmg 1a S4 = 2.0. Viéc ké thém truong hop nén dat mém va c6 bé diy rat 16n nay 1a hau
qua cta tran dong dat & Mexico nam 1985. Viéc phan loai nén dat nay van duoc giit nguyén o trong cac
UBC-91 va UBC-94 (tong cong gdm 4 loai dat). Nhu vay sau kh1 ¢ dugc cac giatricua Sy, S,, S5, va
S, thi tir cong thire 1 ¢ trén ta s€ tinh todn duoc cac gia tri lyc cét nén Vi

So vo1 UBC-88, UBC-91, va UBC-94 thi trong UBC-97 da c6 thém 2 loai dAt m&i nira, d6 1a hard rock
va soils requiring site-specific evaluation hay con goi la dat rat yéu c6 cau trac phirc tap (liquefiable
soils, weakly cemented soils, highly organic clays, very thick soft clays, ...). Nhu vay tong cong co 6
loal dat duoc phan loai & UBC-97 va dugc ky hi¢u lan lugtla S, Sb, Se» Sg» Ses va Sg. Viée phan loai
nén dat co thé dua theo cic dic trung tinh toan cuia nén dat nhu gia tri tlnh toan cua Van tc song cat
trung binh (average shear wave velocity), sé nhat bua trung binh SPT (average standard penestration
blow count), sitc khang cat khong thoat nudc (average undrained shear strength), ...

Ngoai ra vé hinh dang cong thirc dé tinh toan lyc cit nén trong UBC-97 ciing c6 su thay ddi: Ddi véi
truong hop chu ky dao dong riéng la ngan (hay trong pham vi gia tdc khong doi trén biéu db phd phan
g thiét ké) thi Vb =2.5C,.L W/RW (cong thirc 2), va d6i v6i truong hop chu ky dao dong riéng 1a dai
(hay trong pham vi van toc khong d6i) thi V= Cv.LW/(R.T) (cong thire 3) trong do C, va C duoc
goi 12 hé sb dia chan (seismic Coeff|C|entS) va duoc Xac dlnh phu thudc vao hé so vung dong dat Z (gdm
¢6 5 viing nhu da no6i ¢ trén) va loai nén dat (gom co 5 loai, trir loai thir 6 1a dét rat yéu c6 cau triic phirc

tap).

Nhu vay trong UBC-97 thi anh huéng cua nén dat da dugc ké dén thong qua hai hé s6 C,vaC, 06cong
thirc 2 va 3. Bay la mot su khac biét 16n cua UBC-97 so v6i cac phién ban trudce khi ké den anh hudng
ctia nén dét, d6 la trong pham vi chu ky dao dong ngan thi hé s6 C, (hay luc citnén S ,) thay d6i khong
nhiing theo hé s6 ving chin dong Z ma ca theo loai nén dat (trong UBC 94 va cac phlen ban trude thi

Sy, chi phu thudc vao vung chan dong Z, va khong phu thudc vao loai nén dat). Chang han d6i voi ving
dong dat 2B (ving dong dét trung binh c6 gla tri Z =0.2) thi gia tri cua C, = 0.28 cho loai dat tha 4 (stlff
soil, ky hi€u 1a S y) va C, = 0.34 cho loai dat thir 5 (soft soil, ky hiéu 1a S ) Ciing trong ving dong dat
2B nay thi gia tri ctia C = 0.4 cho loai dat thir 4 va C, = 0.64 cho loai dat thur 5.

Dbi véi hai loai dat thir 1 (hard rock, ky hi¢ula S)) va loai thir 2 (rock, ky hi€u la S) thi gla tri cua C,
va C_ duoc qui dinh trong UBC-97 1a bang nhau. Thuc té trong truong hop nay thi C,co phan 16n hon
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C, mot chut (nhung khong dang ké), vi khi nén dit cang cung thi thanh phan song dong dit c6 chu ky
ngan truyén trong nd cang nhiéu. Nhung d01 v6i cac loai dat khac (mém hon) thi dugc qui dinh C,>C,,
hay néi mét cach khac la anh huong ctia nén dat trong truong hop chu ky dao dong riéng cua két cau la
dai (hay trong pham vi van toc khong do6i trén biéu d6 phd phan tmg thlet ké) 1a 16n hon trong trudng
hop chu ky dao dong rleng cua két cau 1a ngén (hay trong pham vi gia toc khong doi).

Anh huéng cua loai vét dut gy (fault type) va khoang cach tur cong trinh xay dung dén vét dat giy
(distance closest to fault) ciing da duoc ké dén 6 UBC-97 théng qua hai hé s6 N, vaN_ (near-source
factors for short and Iong perlods) Nhung anh huong nay chi duoc ke dén dbi Vol Vung dong dat thar 4
(vung dong dat manh nhét c6 hé s6 Z = 0. 4) vi thyc té 1a cac vét dut gdy 16n thudng chi xuat hién kh1
dong dit manh xay ra. O Vlet Nam co6 [& van dé nay chi can ké dén mot chit cho nhirng cong trinh rat
quan trong khi phai dat gan véi vét dat gy ma c6 thé xay ra!

Gia tr1 cua N, va N trong UBC-97 duoc qui dlnh 14 16n hon hodc bang 1. Nhur vy c6 thé coi anh huong
ctia nén dat duoc bleu hién qua tich cta hai hé s6 C,:N, va C N, . Trong vung dong dat tha 4 thi N, va
N, 1a 16n hon hoac bang 1, con trong 4 ving dong dat nho hon khac thi N, =N_ = 1. Cling trong Vung
dong dat thir 4 thi gia tri cua C, (trong pham vi chu ky dao dong da1) du’oc qui dlnh khong dugc nho hon
0.32, hay tir cong thirc 3 ta co V >=0.32N_.L W/R,,- Ngoai ra d01 voi tat ca cac vung dong dat (tir 1 dén
4) thi Vi >=0.11C_.L.W. Noi chung vé van de anh huong ctia vét dut gy va ca nén dat yéu dén dao
dong cua cong trlnh con kha 13 phirc tap va hién nay van con dang ban luan kha s6i noi!

Gia tri coa N, va N trong UBC-97 cho Vung dong dat thr 4 12 phu thudc vao hai yéu té: loai du:t gay
(fault type) Va khoang cach t6i dut giy gan nhat (distance closest to fault). C6 3 loai vét dit giy A, B,
va C duoc phan loai twong (mg véi d6 16n ctia dong dat c6 thé xay ra (magnitude) va mirc d6 hoat dong
ctia vét dit gy theo nam (slip rate). Khoang cach t6i dut giy gan nhat (R) (distance closest to fault)
ciing duge phén thanh 3 loai khi tinh N, : R nh6 hon hay =2 km, R =5 km, va R 16n hon hay = 10 km;
va 4 loai khi tinh N_: R nho hon hay = 2 km, R =5 km, R 16n hon hay = 10 km, va R 16n hon hay = 15
km. Chang han d01 véi truong hop loai vét dut gy B va R = 5 km thi N,=1lvaN =12 Nhung d6i voi
truong hop loai vét dit gdy C (c6 M< 6.5 va slip rate < 2 mm/yr) thi ca 2 gia tri N va N, ludn déu biang
1, khong phu thude vao gié tri R. Va khi khoang cach R 16n hon hay = 15 km thi ca N, Va N, déu=1,
khong phy thudc vao loai dit (song dong dit duoc 001 nhu dat gay xa (far -fault motlons)) Trong cac
trudng hop ndy c6 nghia la anh hudng cta vét dit gdy khong can phai ké dén ngay ca truong hop trong
ving dong dat thir 4 (ving dong dat 1on nhat).

Ngoai cac hé sb C, va C,, thi trong cong thire 3 cua UBC-97 thi V| dugc qui dinh 12 ham cua T (mi bac
1) chtr khong phai la mil bac 2/3 nhu ¢ cong thure 1 cia UBC-94 Va cac ph1en ban trudc d6. Piéu nay co
nghia 13 trong pham vi véan toc khong doi trén biéu do phd phan tmg thiét ké (design response spectrum),
hay biéu db quan hé gitra pho gia téc va chu ky dao dong ciia hé mot bac tu do, duoc dé xuat boi éng
GS. Nathan M. Newmark ctia trudng University of Illinois at Urbana-Champaign) thi tai trong dong dat
quy dinh trong UBC-97 s€ gidm nhanh hon so véi qui dinh trong UBC-91 va UBC-94 khi chu ky dao
dong cua két ciu ting. Van dé gia dinh ham quan hé nay nhu thé nao (chang han T mii 1, hay mii 2/3, ...)
¢6 18 1 chd dé mdi nue tao ra nhitng cai riéng.

N6i chung trong tiéu chudn UBC-97 ho d3 cung cp rat cu thé cac hé sb (trong cong thirc 2 va 3) dé tinh
toan cho timg trudng hop khac nhau. Va tir 46 chung ta ciing c6 thé thiét 1ap duoc biéu d6 phd phan tmg
ding cho thiét ké (design response spectra, hay biéu dd quan hé giita phd gia téc va chu ky dao dong
ctia hé mot bac tu do) twong ung cho timg loai dat va ving dia chan. Biéu do phd phan tng hién nay
cling hay dugc dung dé danh gia kha ning lam viéc ciia két cdu chiu tai trong dong dat.
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Ngoai tiéu chuan UBC, hién nay & My con ¢ thém tiéu chuan IBC 2000 (International Building Code)
ma nhiéu ngudi dang rat quan tdm. Trong tiéu chuan IBC 2000 nay thi su phan b cua tai trong ngang
tuong duong (equivalent static lateral forces) ¢ xu huéng gan v6i dang dao dong cuia két cau (viée dit
mdt lyc tap trung & mirc san mai da khong dugce sir dung). So véi tiéu chuan UBC lyc tac dung ngang &
cac muc san nha c6 xu huéng tang nhanh hon khi cang gan mai (do ké dén anh hudng cua dang dao
dong béc cao). Hinh dang phan b nay ciing kha gan véi hinh dang phan b duo’c quy dinh trong ti€u
chuan xay dyng cia Nhat Ban ban hanh tir khoang nam 1980 va ngay nay van dang duoc sir dung.

Ngoai ra ¢6 mot sy thay doi 16n nira 1a ho da thiét 1ap dugc cac ban d6 phan ving cudng do dong dit co
thé xay ra (mg vdi cac xac sudt 2% va 10% trong vong 50 nam dé nham xac dinh anh hudng cua nén dat.

No6i chung tiéu chuan dé thiét ké cac cong trinh chéng dong dat van con nhiéu van dé phai ban va trong
tuong lai van con tiép tuc nhiéu thay doi. Nhung M§, Nhat Ban, va New Zealand van 1a nhimng nudc di
dau va c6 nhidu déng gop trong van dé thiét ké cac cong trinh chéng dong dat. Nhitng nudc dong dat
khac thi con dang phai chay theo dé sira doi cach tinh toan cho phu hop véi diéu kién ciia ho, mic du
cach 1am cua ho ¢6 phan bién hoa nhu thé nao d6 (co6 thé 1a don gian hoa hay phirc tap héa di) dé duoc
thanh "tai san qudc gia"

Nhan tién noéi vé tiéu chuan khéng chan thi vira qua tai hoi nghi lan thr 13 vé dong dat trén toan thé gioi
(13th World Conference on Earthquake Engineering) dugc t6 chirc & Vancouver, Canada (4 nam t6 chirc
1 14n, 1an t6i s& duoc t6 chirc & An D) t6i co nghe thay cac bac engineers phan d6i kha manh vé viéc
cac bac academ1cs dang ngay cang lam cho tiéu chuan phirc tap thém. Poc tiéu chuan bay gio ngay cang
kho hiéu va mat thoi gian! Ho cho ring tiéu chuan hién nay qua rudm ra, c6 nhiéu chi tiét khong can
thiét dua vao, nén cat bo bst di. S6 trang nén gidi han trong vong khoang 150 pages gi d6, bang nira so
vo1 hién nay....

Lay tir “http://vi.ketcau.wikia.com/wiki/S%E1%BB%B1_gi%E1%BB%91ng v%C3%A0 kh%C3%
Alc nhau trong c%C3%Alc_phi%C3%AAn_b%E1%BA%A3n_c%E1%BB%A7a UBC v%C3%
A0_IBC-2000”

Thé loai: K§ thuat khang chén | Tiéu chuin UBC, IBC, ASCE.FEMA

Lan stra cudi : 20:38, ngay 22 thang 4 nam 2009.
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